Abstract-A fixed-point theorem on compact compositions of acyclic maps on admissible (in the sense of Klee) convex subset of a t.v.s. is applied to obtain a cyclic coincidence theorem for acyclic maps, generalized "onNeumann type intersection theorems, the Nash type equilibrium theorems, and the "onNeumann minimax theorem. 
INTODUCTION
VonNeumann's 1928 minimax theorem [5] and 1937 intersection lemma [6] have numerous generalizations and applications. Kakutani's 1941 fixed-point theorem [7] was to give simple proofs of the above-mentioned results. Nash [8] obtained his 1951 equilibrium theorem based on the Brouwer or Kakutani fixed-point. theorem. In 1952, Fan [9] and Glicksberg [lo] extended the Kakutani theorem to locally convex Hausdorff topological vector spaces. This result was applied by its authors to generalize the vonNeumann intersection lemma and the Nash equilibrium theorem. Further generalizations were followed by Ma [ll] and others. For the literature, see [12] and references therein. Throughout this paper, all topological vector spaces (t.v.s.) are assumed to be Hausdorff.
PRELIMINARIES
A nonempty subset X of a t.v.s. E is said to be admissible (in the sense of Klee) provided that, for every compact subset K of X and every neighborhood V of the origin 0 of E, there exists a
Note that every nonempty convex subset of a locally convex t. For details, see [18] and references therein.
The following particular form of our fixed-point theorem in [17, 18] is the basis of our arguments in this paper.
THEOREM 1. Let E be a t.v.s. and X an admissible convex subset of E. Then any compact map F E V,(X, X) has a fixed point.
Let &+i = (0, 1,. n} with n + interpreted as 0. 
CYCLIC COINCIDENCE THEOREMS FOR ACYCLIC MAPS

THE VONNEUMANN TYPE INTERSECTION THEOREM
Let {X,}iEf be a family of nonempty sets, and let i E I be fixed. Let x=nxj and X"= n x, 3EI gEl\{a)
If ICI E X" and j E I\{i}, let ZZ~ denote the jth coordinate of xi. If zz E X" and zi E Xi, let
[.z.", q] E X be defined as follows: its ith coordinate is x, and, for j # i, the jth coordinate is x:. Therefore, any x E X can be expressed as x = [xi, x~] for any i E I, where x2 denotes the projection of z in Xi.
For a subset A C X, 2% E Xi, and xi E Xi, let for 2' E X2. jE&+1 j@{i,i+l}
Then K E V,(Xi,Xi+') for each i E Z&+1. Hence, the multimap V : X0 --+ X0 defined by v = v, 0 V,_l 0.. . o Vo belongs to V,(X*, X0).
(1) X0 is an admissible convex subset of the t.v.s. E* = fly="=, Ei.
(2) We claim that V is compact. In fact, for each i = 0, 1, . , n -1, let K, be a compact subset satisfying Fi(Xi) C Ki C Xi. 
THE NASH TYPE EQUILIBRIUM THEOREM
From Theorem 4, we have the following generalized form of quasi-equilibrium theorems or social equilibrium existence theorems (in the sense of [14] ).
THEOREM 5. Let X0 be a topological space and X1, X2,. Therefore, by Theorem 4, we have an i E n&,Gr (F,); that is, i, E F,(2) for all i E Zn+i. this completes our proof. Therefore, we have the following particular form of Theorem 5. THEOREM 6. Let X0 be a topological space, and Xi, X2,. . . , X, be n (21) convex subsets, each in a t.v.s. For i = 0, 1, . _ . , n, let Si : Xi + Xi be a continuous multimap with compact values and let fi : X = ny="=, X, -+ R be a continuous function such that for each i, the following holds: l for each xi E X" and each cy E R, the set {xi E Si(zi) : fi [xi, xi] 2 o} is empty or acyclic.
If X0 is admissible and if all the multimaps S, are compact except possibly S,, then there is an equilibrium point f E X.
REMARK. If X0 is a convex subset of a t.v.s., each X, for i # 0 is a convex subset of a locally convex t.v.s., each Si is convex-valued, and if for each x" E Xi, the function x, -+ fj[xcz,xi] is quasi-concave on Xi, then Theorem 6 reduces to Lassonde [l, Theorem 61, which in turn extends the Nash equilibrium theorem.
The following is a generalization of the Nash theorem.
